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Art Unit: 3641 

DETAILED ACTION 



1 . Applicant's election with traverse of Species C (the embodiment in Fig. 2C) and 
G (absorber material consisting of boron and hafnium) in Paper No. 9, is acknowledged. 
This election is in response to Office Action dated September 12, 2002. 

2. Applicant alleges thai claims 1-7, 11 and 12 are readable on the elected species 
C and G. The examiner disagrees that claim 12 is readable because said claim pertains 
to a non-elected absorber material species of boron carbide and hafnium metal. 
Accordingly, only claims 1-7 and 1 1 are examined in this Office Action. 



3. The Examiner cited Nishimura et al. in said Office Action as an example of prior 
art that illustrates the lack of a common "special technical feature" among the species in 
the claimed invention. The traverse is on the ground(s) that the inventive concept in 
claims, such as claim 1, define over Nishimura et al. This is not found persuasive 
because, as shown in section 5 below, the language of claim 1 reads on Nishimura et 
al.'s invention. Alternatively, the other prior art cited in section 5 to reject claims can also 
be the basis for a lack of common special technical feature among the disclosed 
species of the claimed invention. The other argument by the applicant that the invention 
is not restricted to an absorber made of a particular material is not germane to the "lack 
of unity of invention" issue. 

The requirement is still deemed proper and is therefore made FINAL. 
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Specification 

3. The disclosure is objected to because of the following informalities: 

• On page 3, line 26, the applicant makes reference to U.S. patent application No. 
367,099. This application number is invalid. 

• On page 4 ; line 26, the applicant makes reference to U.S. patent application No 
659,436. This application number is invalid. 

Appropriate correction is required. 

Claim Rejections - 35 USC § 112 



The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 



4. Claims 1-7 and 1 1 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

Claim 1 recites the limitation "radically inside an outer part" in line 13. The term 
"radically" is a relative term that renders the claim indefinite. This term is not defined by 
the claim, the specification does not provide a standard for ascertaining the requisite 
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degree, and one of ordinary skill in the art would not be reasonably apprised of the 
scope of the invention. 

Terms such as "upper part", "lower part", "inner part", "outer part", etc. are 
relative, they can be given no definite meaning and accordingly they render the claims 
vague and indefinite, and the metes and bounds thereof are undefined (e.g., see claims 
1,2, 3, 4, 5) 

Terms such as "abscrbsr blade", "absorber material" are vague and indefinite 
because they can be interpreted in different ways, i.e., either as gamma ray absorber, 
neutron absorber, charged particle absorber, or others (e.g., see claim 1). 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

5. Claims 1 -7 and 1 1 are rejected under 35 U.S.C. 1 02(b) as being anticipated by 
Ueda et al. (U.S. 5,034,185). Ueda et al. disclose reactor control blades for a boiling 
water reactor that are designed to increase the reactor shutdown margin and extend 
their lifetime (see Figs. 1-42). Fig. 1 shows a cruciform control rod wherein each one of 
the absorber blades comprises an absorber material distributed in the longitudinal 
direction, whereby the mean value of the absorber material per unit length of the control 
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rod is smaller in the upper part than in the lower part (see column 9, lines 22+ and also 
Figs. 12A-12G). Figs. 12A-12G show different embodiments wherein the upper part of a 
blade has a lower amount of absorber material than a lower part. This upper part also 
constitutes at most one-third of the length of the blade. The neutron absorber blades 
comprise a plurality of radially arranged channels having equal diameters. Ueda et al. 
further disclose the absorber material consisting of hafnium and/or boron (e.g., see 
coiumn 6, iines 60+ and column 38, lines 2+). 

Fig. 36A shows an embodiment that exemplifies the outer part of the blade being 
provided with absorber material and the inner part lacking absorber material. Note that 
the inner part constitutes at least one-third of the blade width. Fig. 36A also discloses an 
example of engagement recesses (633, Xo) being formed by partially cutting the inner 
end of the neutron absorber blade in the width wide direction, whereby the recess in the 
upper part is wider than the recess in the lower part. The specific number of these 
recesses is a matter of engineering choice. This figure further illustrates an example of 
channels in the upper part being shorter than in the lower part. 

As to the relative dimensions of the parts of the blade discussed above, note that 
while patent drawings are not drawn to scale, relationships clearly shown in the 
drawings of a reference patent cannot be disregarded in determining the patentability of 
the claims. See In re Mraz. 59 CCPA 866. 455 F.2d 1069. 173 USPQ 25 (1972). 



6. Claim 1 is rejected under 35 U.S.C. 102(b) as being anticipated by Nishimura et 
al. (U.S. 4,451,428). 
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Applicant's claim language reads on Nishimura et al.'s control rod for a boiling 
water reactor (see Figs. 1-7). Note that their control rod blades are arranged in the form 
of a cross in transverse cross section, with absorber material distributed in the 
longitudinal direction. Figs. 2A and 2B show the distribution of neutron absorber 
capacity along the control rod length. Applicant's claim language "upper part" reads on 
any or the entire blade section 8, and "lower part" reads on any or all of blade section 7. 
Note from Fig. 2B that the mean vaiue of neutron absorbing capacity is lower in the 
upper part than in the lower part. There is zero neutron absorbing capacity (equivalent 
to claim language "lacks absorber material") at the top part of section 8 that includes an 
"inner part" near tie rod 3. This "inner part" can be at least one-fourth of the width of the 
neutron absorber blade. 



Claim Rejections - 35 USC § 103 



The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 



7. 



etal. 



Claims 1-7 are rejected under 35 U.S.C. 103(a) as being unpatentable over Ueda 
(JO 1 148-998-A) [hereinafter referred to as over Ueda et al. (JO)], in view of Ueda 
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et al. (U.S. '185). Ueda et al. (JO) disclose the applicant's claims except for details on 
the blade construction. 

Ueda et al. (JO) disclose a control rod for a boiling water reactor wherein the total 
amount of neutron absorber is gradually decreased longitudinally toward the insertion 
terminal side, i.e., the upper part of the blade (see English Abstract and page 8 of 
English language translation). The absorber material comprises hafnium and boron (see 

Dace 16 last DaraaraDh Of thfi E nr| l'«h lannnane tranclatinn\ 

As discussed in section 6 above, Ueda et al. (U.S. '185) disclose a similar control 
rod for a boiling water reactor with details on the relative dimensions of the upper and 
lower parts of the blades, relative dimensions of the inner and outer parts, recesses and 
channels. Both Ueda et al. (JO) and Ueda et al. (U.S. '185) are in the same field of 
endeavor. 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to modify the control rod, as disclosed by Ueda et al. 
(JO), by the teaching in Ueda et al. (U.S. '185), in order to have a control rod having: a) 
an upper part wherein the outer part has absorber material whereas the inner part has 
none; b) an inner part that constitutes at least one-third of the blade width; c) an upper 
part length that is at most one-third of the blade length; d) a plurality of recesses in the 
inner part of the blade wherein the recesses in the upper part are wider than in the 
lower part; e) a plurality of channels having equal diameters and the majority of 
channels in the upper part are shorter than in the lower part, because such modification 
is no more than the use of conventional designs/techniques within the nuclear art. 
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Conclusion 

8. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. References C, D and U further illustrate prior art. 

9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Rick Palabrica whose telephone number is 703-306- 
5756. The examiner can normally be reached on 7:00-4:30, Mon-Fri; 1st Friday off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Carone can be reached on 703-306-41 98. The fax phone numbers 
for the organization where this application or proceeding is assigned are 703-305-7687 
for regular communications and 703-305-7687 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703-308- 
1113. 

RJP 

October 29, 2002 
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